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(57)Abstract: 

PURPOSE: To enable low-impedance wiring by making an insulated 



gate type bipolar transistoKlGBT) and a free wheeling diode(FWD) 
into one chip. 

CONSTITUTION: An FWD part 20, which has a p+-anode region 14 
and an n+- region 15, is made on an n-type silicon substrate 1, 
where an DGBT part 10 having a p-well 2, an n-emitter layer 3, and 
a p-emitter layer 8 is made, whereby those are made monolithic. An 
emitter electrode 7 in the IGBT part 10 and the anode electrode 16 
In the FWD part 20 and the connection between them are made 
integrally by A! deposition. What is more, to materialize low 
inductance, it is effective to fuse or pressure- weld an electrode 
plate to the anode electrode 1 6, and at time same time, connect an 
electrode plate to time collector electrode 9, too, on the other side 
of the substrate 1. Hereby, low-Impedance wiring becomes possible. 




LEGAL STATUS 

[Date of request for examination] 1 7.1 0.1 997 

[Date of sending the examiner's decision of rejection] 

[Kind of final disposal of application other than the withdrawal 
examiner's decision of rejection or application converted 
registration] 

[Date of final disposal for application] 08.10.1999 
[Patent number] 
[Date of registration] 

[Number of appeal against examiner's decision of 
rejection] 

[Date of requesting appeal against examiner's decision of 

rejection] 

[Date of extinction of right] 



http://www1 9.ipdl.ncipi.go jp/PAl /result/detail/main/wAAAsLaOPdDA4051 52574... 2006/05/25 



a9)04:H#K^/f CJP) 



02) iSt ^ 4^ 1^ 42^ ^ (A) 



#11^5-152574 

CW&mB 5 ^(1993) 6^180 



(5i)intcL» msiism fTf^mm^n f i ismm^mwi 

H 0 1 L 29/784 
27/06 
29/91 





9168-4M 


H 0 1 L 29/ 78 3 2 1 


J 






7210-4M 


27/ 06 1 0 1 


D 








*lf* »*JScr)il^7(^ 5 J 






(2i)tBe#-^ 


#]S¥3-315rai 


C71)£b@A 00000^34 
















(22)a}ffiH 


3 ^(1991)11^298 


?*^;ilMjllWmjl|«Effl2SfB3 1 1 








C72)^j* mm 










»^JII»JI|i^riJJIIi^EBa2ffBa 1 f 


















(74)f^aA #a± liiP m 







(54) ^m^mm 



(57) [SJ^] 

^tD:7^^iH^~vi^y^^:t-¥^mm-r?>t. mm 
m^} --:>(D^mi^mm^ icBTt f wd ^^^^ u 

9 , KOS*|Hl«^C0^ J; o T I G B T 




IGBTIP 



(2) 



#IB ¥05-152574 



m~^m^n^mmt^^iix^fimi.\^xM^^\cmm 
[tt*ii2i ^-mmmx>^-^mmms.<r)^mwm^<D 

i^^f^f^—mm(Dmm±ic^- hmmm^^vx'^- vm 
mcM\^ vxm~mmm(Df^mmi^. m^mm^M\^ v 
mmm^^th. mmmMi(Dmmmi^m-mmmxm^ 

m. f^-mm^f^^mm^^^ti^timmvxm^KWm: 

[000 1] 



[0 0 0 2] 

(iWTFWD tB&-f-) i:LT^^tVTV^ 
So 1112f±-?:(;c>J;5?'£FWDi: I GBT^^L. IGB 
T^y rfmt n S 1 ro— filjO^ffiJi \Z. p 2 Sr?l^^ 

:E/P2©ngl<DRtiig|5i:n::r^5 5/ ^Jl 3 fcfi^ *tl.fc 

n :n § 5, 3 ©«ffi(C#a(c:3: 5 5- ^||« 7 Sr^$ 
njll(^#.{|lJ(C^Si-Sp3;S: j/iS'gS^SSJcia 

S'^5'«ffi7{c^4n3;S:s'^g3Srjf^J^L*^^p 

m.u\^u.mmn±.<Dtz.ib\z.vm:ff— Ky i^^is^s, ^co 

»-a-»2Sfc?i^J^$ttTV>5o -:*"> FWDg^5'7°20« 
ng2105— ft|©*[gJlfcp+ Ty— K'|M:i^22^?^J^U 

^»$*. 'teffiiJtcp^-rSn+ |BiS24t;:;* Kmffi25 
Sr»M§-i±T^<e?.<. ico»^t p Ky;/i/26ds^ 

ltS25tl I G B 2/ •:fiQ(D 3 1/^ 9 i: i: t (-^ 

C\C^m^th^.:—Jf. I GBT^S'T'lOCO/-?-;/ 
*3j;t;«FWD^S'7°20<DTy- K«^23f4-?:n-€*blCJj? 

•So 

[0 0 0 31 

[?§ig^5fi?^LJ;5 a:1-5SjSl SI2{C;^-f-J; 5 Jfc I G 

^b^fc.mz.^Wi^hn^'j&m'm-h^o *fc. igbt 
So :L(Di^ot£:Ltt-^h. f-y:^^(Dh(D-^^^p^WM 
T/v 5 = A^^27_Sr#i/-7'^ ^'c/'-f-S c: ir j; o 

[0 0 0 4] ^mmnn^n. ±.m(DX^^m^. ig 

BTi:FWDSr*U ^ > ::^XMmi\:.i)^^m 

[0 0 0 5] 



(3) 



#IB ¥05-152574 



[0 0 0 61 "tvx. m-mi^ff^m^mm^m-km^^u 

[0 0 0 7] 

mi. mm±\!^'^-hmmm^i^vxmfhtitc^-h 

mm. mmmmti:hmzfB-mm. m^mmi^xy) ig 

X\ —o(Di^mi^&m^ I GBT tFWBUmm^fl. 
tt^X^ ?>(DX^ ^ :^::!^Tbm'J^V. MM^hii^'^m 

x^^mmtmmt^m^\-i=^y^i^ i' • i^3~hmKf£ 
^^v^ri:, ^h\cmmi^(Dmm^mn?>^ti~i.. mos 

y'^TV^^m^-t=^m^^^V5±X%^o IG 



lESrftf^-r 5 ^ i So 

[0 0 0 8) 

[ mmm ] m i (D—mMm<omMm i g b t * 
*u M2h^m<D^^\7in.m—(Dm'^tm^fix\^ 

-rS I GBT|F|510Srf^^LfcnM~>y lie p + 

T/ — Kffl*^14i: n+ m^l^^^-t^ FWDg|520*S^^ 

$^^Tl5^5'7"'fk;*^^TV^5„ I G B Tgpiowj^ 5 y ^ 

u-^biyv ='>m»ttAm^mKXoxmm^inx\>^ 

•5c I GBTgi510<Dp!j'Ji/V2<Drt, ^'1';^-— K©Ty 

- KISi^Hfc* 5£V ^ ^: r 5 iJ'V K^- b (O^ 

[0 0 0 9] i/y =1 ^'^fls 1 c^'ftfe;&-©'(Iltv: I GB T^BiC 
<^«ffiSt-pS8 J; iQ fcSVNfei5:Ji-cfeS p+ fItSi7*3 

p 5'^Ji8^aLTWE?LcDaA3ti^^teT$ 
fSo I GBTgpi0iFWDgB20©r^(cK:it?5tu5#^^ 

^ffii^ofc}*, r © =1 ^m<DmMS p + «^i9*s 

?f^^$ttT*5i3, FWD§|520rop+ T 7 — Kffl^l4;5^ e> 

[0 0 10] FWDlf|520<Dl^C{il©^ffiglC?^^$ti5 

n+ |M:^15}4^V^r-K<^;<7y- Ki:=feS„ rcDn+ ffi 
:«l5<o«^g|5^a5K#:i ©±ffi(e:Sji:?fe»fffiB i:. I G 

BTg|51003FWDgPle:*fcjffV>p ^=i:./V2<Dm^^m?) 

(^fficDSgStL [Mm] iT^' K^S jglH 

a-r 5 1 # te: I G B T ^ 5, 5^ r y-f-s s 

LS40t1/2 (1) 

yT07'i':7^-r AT-fcSo Hi ic*Lfcie*^i|-c»L 

^ISrticilx^LT. =6eS5J;i9 20%jiA±©i«m;^^ft?:# 

[001 1 1 El 3 \t:^wM(Dm(Dmmm(Dm^m i gb 



(4) 



<^lfl¥05-152574 



S: I GBTg|3lO(73p ^7 3i/p-2 0iffif|5AJ; '9JS<Bf bfc;^ 
[0 0 12] tU2B©ct5{-Ty— K«ffil6Hac^5/i5'« 

[0 0 13] 

^ 5^ r-fk LT3i^ii I G B T i i-s r ^ i I? :/W 
PBlK;65^Si:?'£<9 . GBTO^i? ^y^*ffiirFW 

hfi^tL, $e>}c, I GBT|f|Ji;FWDgp(Dmi;:^T# 



[HI] ■:^W^^<D—mMm(r)WMm. I G B TroffffiH 

[1112] I GBTt FWDOifffilll 

[H 3 1 *^H^WSlJ(D5IJfe^?ycDig^ii I GB TOWffiE 

[^ff-^otiiKl 



1. 






2 






3 






5 






6 






7 






8 






9 






1 3 




m 


1 4 




m 


1 5 


n+ ;^y— 




1 6 






1 7 






1 8 






1 9 


p+ mm 




1 0 


I GBTfIS 




2 0 


FWDS[5 




3 0 







mil 



[0 3] 




mm 



/3 /7 



JGBT«s 



30— i 




(5) 



#^¥05-152574 



[1112] 




(51) Int. CI. 5 



9168 -4M 
8225 -4M 



F I 

H 0 1 L 29/78 
29/91 



3 2 1 K 
L 



